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TOM TAT

Chung xa khuin HLD 3.16 dugc phan l4p tir cdc mau nudc, bin va dat thu thap & viing ven
bién Ha Long — Quang Ninh va dugc phan loai thudc chi Streptomyces. Qua xac dinh cic dic
diém hinh théi, sinh héa va sinh 1f cta ching HLD 3.16 cho thdy, ching nay c6 nhiéu diém
twong dong voi loai Streptomyces autotrophicus. Chung HLD 3.16 c6 kha ning sinh mot s6
enzyme ngoai bao nhu: amylase, cellulase va protease. Chung c6 hoat tinh khang khuan tc ché
céc vi khuan Bacillus subtilis ATCC 6633, Sarcina lutea M5, Bacillus cereus var. mycoides
ATCC 11778, Escherichia coli ATCC 15224, Escherichia coli PA2, Alcaligenes faecallis,
Salmonella typhy 1FO14193, Pseudomonas auroginosa va hoat tinh khang ndm Candida
albicans ATCC 12031, Aspergillus niger 114. M6i truong thich hop cho 1én men sinh tong hop
chat khang khuan c6 thanh phan (g/1): tinh bot tan 15; glucose 2,5; pepton 4; (NHa) 2SOa4 2,5;
CaCO; 2. Piéu kién thich hop cho sinh tong hop chat khang khuan tir chung HLD 3,16 da dugc
xéc dinh: pH 7,0 - 7,5, nhiét d6 30 °C, gidng bd sung 4,0 % (v/v), thé tich moi truong/thé tich
binh nudi 1a 10 % (v/v), thoi diém thich hgp dé thu hoi chat khang sinh la sau 108 gio 1én men.
Dich sau 1én men dugc chiét bang n- butanol va 2-butanon cho chat khang khuan c6 phd hap phu
UV 16n nhét twong tng tai budc séng 220, 260 va 258 nm.

Tir khéa: Streptomyces autotrophicus, dic diém sinh hoc, khéng khuén, xa khuén bién.

1. MO PAU

Trong nhirng ndam gén day, do sy gia tang cac bénh moi, s6 nhém vi sinh vét khang thudc
va doc tinh ctia mot sb thude khang sinh ban tong hop dang dugc str dung, cdc nha khoa hoc da
chuyén huéng nghién ctru va tim kiém céc hop chét c6 gia tri duge hoc tir vi sinh vat bién. Dén
nay, voi s luong 16n cic hop chat c6 hoat tinh sinh hoc dugc phat hién, vi sinh vat bién tro
thanh muyc tiéu quan trong déi voi nganh cong nghiép sinh hoc trén con duong tim kiém va san
Xuét cdc loai thudc méi, cic hoat chat khang khuan va chong ung thu [1, 2, 3]. Moi truong bién
Viét Nam, voi nhimng nghién ctu vé cdc nhém vi sinh vat nhu vi khuan, xa khuén, vi khuan lam,
nam méc c6 kha ning sinh chit khang khuan va tic ché té bao ung thu con chwa nhiéu, nhung
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nhitng két qua danh gia vé d6 da dang sinh hoc va muc do chon loc thu duoc cho théy, vi sinh
vat tr cdc hé sinh thdi ¢ nhiing ving bién cta Viét Nam c6 do da dang sinh hoc cao, tinh chon
loc va canh tranh van dang 13 diéu bi mat, s& 12 ngudn nguyén liéu tiém ning hira hen cho su ra
doi céc loai thude chira bénh hiém ngheo thé hé méi. Bai bdo nay trinh bay cédc nghién ctru lién
quan dén chiing xa khuan HLD3.16, phan 1ap tir viing blen Ha Long — Quang Ninh, bao gom didc
diém hinh thdi, sinh I, sinh héa, anh huong cta mot s6 yéu t6 nuoi cdy nhu nguon cacbon, nito
trong moi trudng va didu kién 1én men dén kha ning sinh chat khang khuén. Cac két qua thu
dugc 1a budc dau tién va quan trong dé cai thién mirc do sinh tong hop khang sinh tir xa khuan
nay, dong thoi 1a co s cho nghién ctru thu nhan chét khdng sinh, hudng tdi san xuét thube trong
tuong lai.

2. VAT LIEU VA PHUONG PHAP
2.1. Chiing giéng vi sinh vat

Vi sinh vat kiém dinh gém: Bacillus subtilis ATCC 6633, Sarcina lutea M5, Bacillus
cereus var. mycoides ATCC 11778, Escherichia coli ATCC 15224, Alcaligenes faecallis,
Salmonella typhy 1IFO14193, Pseudomonas aeruginosa, Candida albicans ATCC 12031 va
Aspergillus niger 114 nhan tir Bo suu tap gidng ctia Phong Coéng nghé 1én men-Vién Coéng nghé
sinh hoc.

2.2. Méi trwong

M6i truong phan lap xa khuan (g/D: Tinh bot 10; casein 5; NaNO; 1; 100 pg/ml
cycloheximide; nudc cat 500 ml + nude bién 500 ml; thach 18 - 20 [4].

Méi trudng 1én men gdm: MT 7 (g/1): Tinh bot tan 10; glucose 5; pepton 6; (NH4),SOs 2,5;
CaCOs 2; nuoc cét 11; pH 6,5-7. MT 79 (g/1): Glucose 10; peptone 10; casein thiy phéan 2; cao
nam men 2; NaCl 6; Ko;HPO, 0,2; thach 20; nu6c cat 11, pH 7,2-7,4. MT 2 (g/1): Ri duong 20;
pepton 5; glucose 10; saccharose 20; CaCOs 2; nudc cht 11; pH 6,5-7. MT A-4 (g/1): Glucose 10;
bdt dau tuwong 10; NaCl 5; CaCOs 11; pH 7. MT A-12 (g/1): Tinh bot tan 10; ri duong 10; bot dau
twong 10; KoHPO, 2; CaCOs 1; NaCl 5; nuéde cAt 11; pH 7 [5].

M§i trudng nudi vi sinh vat kiém dinh MPA (g/1): Cao thit 5; pepton 10; NaCl 5; thach 20;
nudc cat 11; pH 7 [6].

2.3. Phwong phap
2.3.1. Ldy mau va tuyén chon chung xa khudn cé hoat tinh khdng sinh

Dung cu diing 1dy mau phai vo tring dé tranh nhiém chéo. Mau nudc duoc ldy cdch bé mit
0,5 - 2,0 m. Mau d4t, bun dugc iy bang cich loai bo 16p dat day 5 - 10 cm trén bé mit, sau d6
lay phan dét tiép theo cho vao tii da dugc khir tring, gai cin than. Miu dwoc bao quan trong ta
lanh ¢ 4 °C cho dén khi xir 1 va phan tich.

Cac mau duogc pha lodng dén nong d6 102, sau d6 dugc trang 1én cic dia petri c6 chira moi
truong phan 1ap xa khuén nubi 28 °C trong 7 ngay, xdc dinh cdc chung xa khuan can ctr vao hinh

thai khuan lac. Khuan lac cc ching xa khuan c6 diém tron, tao thanh céc duong trong dong
tAm, bé mat kho va bam chic vao mdi trudng.
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C4c chung xa khuan dugc nudi trén moi truong ISP2 thach ¢ 28 °C, sau 72 gio duc
nhitng cuc thach c6 duong kinh d = 6 mm dét [én trén cac dia da chura vi sinh vat kiém dinh. Dia
chtra vi sinh vat kiém dinh duoc chudn bi nhu sau: nhan giéng vi sinh vat kiém dinh trén méi
truong MP 1éng 16 gio & nhiét do 37 °C, xac dinh sO lugng, sau d6 bd sung vao moi trudng
MPA da khtr tring va 1am ngudi tGi 40 °C sao cho dat mat do 10> CFU/ml, tron déu va db vao
cac dia petri. Cac dia petri chira vi sinh vét kiém dinh sau khi dat cuc thach dé ¢ nhiét d¢ 4 °C
—6°C, sau 6 - 8 gid chuyén nudi ¢ 37 °C trong thoi gian 14 - 16 gid, ldy ra do duong kinh vong
khang khuan (D, mm). Chiing xa khuan cho duong kinh vong khang khuan 16n s& duogc chon
nghién ctru tiép [4].

2.3.2. Xdc dinh hoat tinh khdng khudn theo phwong phdp khuéch tdn trén thach

Duc 16 trén moi truong thach da céy vi sinh vét kiém dinh, nho vao 15 dung dich can thu.
D¢ vao ti lanh 4 - 6 gid cho chat khang khuan khuéch tin vao méi truong, sau d6 nudi ¢ ti Am
37 °C trong 24 gid dé vi sinh vét kiém dinh sinh truong. Hoat tinh khang khuan duoc xédc dinh
bang dudng kinh vong v6 khuan (D-d, mm), duong kinh cang 16n thi hoat tinh cang cao [6].

2.3.3. Nghién ciru mot 6 déc diém sinh hoc ciia chung HLD 3.16

Chung xa khuén duoc nghién ctru dac diém hinh thdi theo cdc phuong phdp cia Chuong
trinh phan 10a1 xa khuan Quoc té (Internatlonal Streptomyces Project) (ISP). Pac diém nudi cay
nhu mau sic khuan ty khi sinh (KTKS) va khuan ti co chét (KTCC) du’oc kiém tra trén cdc méi
trudng: cao ndm men- cao malt agar (ISP2); oatmeal agar (ISP3); mudi khodng- tinh bot agar
(ISP4); glycerol-asparagine agar (ISP5); peptone- cao nam men-vi luong agar (ISP6); tyrosine
agar (ISP7); cao nAm men-glucose agar (ISP1). Nghién ctru dic diém bao tir va chudi bao tir khi
nudi xa khuan trén moi truong ISP1 va ISP2 & nhiét 6 28 °C bang cach dat lamen nghiéng mot
g6c 45° v6i bé midt mdi trudng va vudng gée véi dudng cdy, sau 7 - 14 ngay quan sat dudi kinh
hién vi dién tu [4, 7, 8, 9].

Kha ning dong héa cic ngudn cacbon cta ching xa khuan thé hién khi nudi trén moi
truong khodng c6 bo sung (1 %): glucose, xylose, arabinose, rhamnose, fructose, galactose,
raffinose, manitol, inositol va saccharose. Tuong tu, kha ning sir dung cdc ngudn nito ctia xa
khuén dugc nghién ctru khi nudi trén méi truong khodng bd sung céc acid amin ndng d6 0,1 %
0 28 °C trong 14 ngay [4, 7, 8, 9].

2.3.5. Nghién cieu anh hweong cia diéu kién 1én men dén kha nang sinh chdt khdng khudn

Chﬁng HLD 3.16 dugc 1én men trén moi truong MT 7 trong binh tam giac 250 ml, trén
may lic véi toc do 220 vong/ phut, ¢ nhi¢t do 28 °C, lan lugt thay doi timg yéu t thi nghiém:
Anh huéng cua cic yéu t6 méi truong bao gdm ham luong glucose tir 1,0; 2,5; 5,0; 7,5; 10,0 va
15,0 (g/1), tinh bot 5,0; 10, O 15,0; 20,0 va 25,0 (g/l) pepton 1,0; 2,0; 4,0; 6,0 va 8,0 (g/l) anh
huong ciia diéu kién nudi cdy: mbi truong nhan gidng Gause I, MT XK va ISP2, ti 1¢ tiép glong
1,0; 2,0; 3,0, 4,0 va 5,0 (%); pHmmtruonglenmenbandauSO 6,0; 7,0; 8,0; 9,0 va 10,0; thé
tich mdi trudng nudi/ thé tich binh 1a 5;10; 15; 20; 25 va 30 %(v/v).
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2.3.6. Xdc dinh dwong khu

Xiéc dinh duong khir bang phuong phip DNSA (dinitrosalicylic acid). Dya trén phan tng
tao mau giita lugng dudng khir con lai trong dich 1én men véi thube thu DNSA. Tu do thi lap
dugc dbi véi glucose tinh khiét sé tinh dugc ham lugng duong khir qui vé glucose c6 trong mau
[10].

2.3.7. Xdc dinh sinh khéi kho

Dich 1&én men dugc loc qua gidy loc Whatman da biét trudc trong lu’ong, phan gidy loc chira
sinh khéi xa khuan dem sy ¢ nhiét d6 105 °C dén khéi luong khong doi.

2.3.8. Tdch chiét chdt khdng khudn tir dich lén men ching HLD 3.16

Dich 1én men dugc 1i tim 8000 vong/phtit ¢ nhiét d6 4 °C trong 10 phit, thu dich loai sinh
khéi. Dich sau li tdim duogc bd sung dung mdi n-butanol va 2-butanone theo ti 1€ 1 : 1 (v/v) (d01
v6i sinh khéi: can 1sinh khdi w6t sau khi rira sach loai bo hoan toan nudc, bd sung 5 ml dung
mbi), lac 200 vong/phiit & 4 °C trong 2 gio. Dich sau lic dé tinh trong thoi gian 6 - 8 gid & nhiét
do 4 °C, thu phén dich ndi va loai bé dung mdi, kiém tra hoat tinh khang khuan theo _phuong
phdp khoanh gidy loc véi cdc chung vi sinh vat kiém dinh va xdc dinh phd hap phu chit khéng
khuan trén mdy quang phd UV 1601 cua hing Shimazu.

3. KET QUA VA THAO LUAN
3.1. Piic diém sinh hoc ciia chiing xa khuin HLD 3.16

Tir miu nude va bun & ving bién Ha Long, Quang Ninh, da phan 1ép va tuyén chon duoc
ching xa khuan ki hiéu HLD 3.16 c6 kha nang trc ché nhiéu vi sinh vat kiém dinh nhu E. coli
ATCC 15224, B. subtilis ATCC 6633, B. cereus var. mycoides ATCC 11778, Sarcina lutea M5.
Chung HLD 3.16 khi duoc nudi cdy trén méi trudng ISP 2 tao khuan lac ¢6 bé mit nhén, bao tir
c6 mau trang dén xdm, trong qué trinh sinh truong khong sinh melanin, tuy nhién trén méi
truong ISP3 ¢6 sinh sic t6 tan ndu nhat (bang 1). Ching HLD 3.16 c6 khuan ty co chit mau
trang xdm dén vang nhat, sinh nhanh manh va khong bi dirt. Cubng sinh bao tir thing, hoi lugn
song (RF), phan nhanh, bao tir tao thanh chudi véi 10 - 50 bao tir, bé mit bao tir nhan (Sm) (hinh
1 ¢). Bao tu c6 hinh que, kich thuée tir 0,8 - 1,2 pum x 0,4 - 0,6 um.

Chung HLD 3.16 sinh truéng tdt trong khoang nhiét do 10 — 45 °C va tdi wu & 28 °C, trong
khoang pH tir 5 — 10, t6i wu & pH 7,0. Chung c6 kha ning sinh truéng & nf)ng d6 mubi NaCl <
7 %, va sinh mot s6 enzyme nhu: amylase, cellulase, protease; sinh truong tét trén moi truong cé
bo sung mot s6 chét (%): crystal violet (10#), phenol (0,1) va sodium azide (0,01), va bi tic ché &
nong dd sodium azide 0,02 (bang 2). Khi so sanh ching HLD3.16 véi ciac ching xa khuén duoc
mb ta trong khéa phan loai ISP cho thiy, ching HLD 3.16 ¢6 dic diém tuong dong véi loai
Streptomyces autotrophicus cua Takamiya va Tubaki (1956), dang chung aa-1-1; ISP 5011
nhém A-2 [12, 15, 20, 23], do vay ching HLD 3.16 dugc dat tén 1a S. autotrophicus HLD 3.16.
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Bang 1. Dic diém nudi cdy ching xa khuin HLD 3.16 trén mot sé moi trudng.

MT Mau séc ciia khudn ti Séc to
KTKS KTCC Séc to tan Melanin

ISP1 Trang xdm b Do 4ie - -
ISP2 Trang xdm 2fe X4m nau 7ih - -
ISP3 Do 5¢b D6 nau nhat 4ie D6 nau nhat .
ISP4 Trang a Vang tring - -
ISP5 Vang kem lba Vang lba - -
ISP6 Trang 13ba Vang xam 2fe - -
ISP7 Trang xam bi Xam nau 4li - -

Hinh 1. Hinh thai khuén lac va chudi bao tir cia chung xa khudn HLD 3.16:
Khuin lac: a; Chudi bao tir dudi kinh hién vi dién tir quét: b (x 1000) va c (x 2000).

Bdng 2. Mot sb dac diém sinh hoc ctia chiing xa khuan HLD 3.16.

< 2R - < 2R Chiing

Pac diém Chiing HLD3.16 Pac diém HLD3.16
Cudng sinh bao tir RF (hinh 1b) Kha ning sir dung ngudn duong
Bé mit bao tir Bao tu hm\h tru, nhan Sm Arabinose +

(hinh Ic)
So?l'uqng bao tr trén mot 3.50 D-xylose +
chuoi
Mau khuén ti khi sinh Vang trén ISP 2 va 5 Myo-Inositol +
N 2 £ o trén ISP 1, Trfmg va .

Mau khuan ty co chat vang trén ISP 3 va 4 D-Manitol +
Séic t6 tan Nau nhat trén ISP 3 D-fructose +
Séc té Melanin Khong L-rhamnose +
Nhiét d¢ sinh truéng 10-45°C Saccharose +
Nhiét d¢ t6i uu 28°C Raffinose +
pH sinh truong 5-10 D-Glucose +
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Nong d6 mubi NaCl (%) <7 Khodng +
(VS/r\)]f)s tal violet 10 % * Kha ndng str dung nguén nito :

Phenol 0,1 % (w/v) + L-Arginin +

Sodium azide 0,01 % ++ L-Lysin -
(W/v)

Sodium azide 0,02 % - L-Threonin +
(wWlv)

Kha nang thay phan + L-Cystein -

Casein + L-Tryptophan -

Tinh bt + L-Arginin monodo -
Cellulose + L-Isoleucin -

Ghi chii: +: sinh trudng binh thudong; -: khong 10 rang

3.2. Nghién ciru mdt s6 yéu t6 anh huong dén qua trinh sinh tong hop chit khing khuin
cia ching HLD 3.16

Chung HLD 3.16 duoc 1én men ¢ 28 °C trong 96 gio, trén mot s6 modi trudng dic trung cho
sinh tong hop chat khang sinh cho xa khuan MT 2, MT 7, MT A-4, MT A-12 va MT 79, két qua
thu dugc thé hién & bang 3.

Bdng 3. Anh huong ciia méi trudng 1én men dén kha ning sinh chit khang khuan ciia chung HLD3.16.

Duong kinh vong v6 khuéan (D-d, mm)
Chung MT7 A4 Al2 MT79 MT2
DLM SK DLM SK DLM SK DLM SK DLM SK
Bacillus subtilis 17,5 - 15,2 - 14,5 - 13,5 - 12,1 -
ATCC 6633
Escherichia coli 14.5 - 14,4 - 12,4 - 12,5 - 11,3 -
ATCC 15224
Sarcina lutea M5 14,3 - 13,6 - 12,3 - 11,4 - 10,2 -
Aspergillus niger 16,3 - 154 - 15,2 - 13,5 - 11,4 -
114

Ghi chii: SK: sinh khdi; DLM: dich 1én men.

Trong 5 mdi truong su dung 1€n men chung HLD3.16 cho sinh tong hop hoat chit khang
khuén, moi truong MT7 cho két qua cao nhit voi tit ca cdc chung vi sinh vat kiém dinh (vong
khang B. subtilis ATCC 6633 dat 17,5 mm), dong thoi sinh khéi khi dugc tich chiét bing dung
mbi n-butanol va 2-butanone déu khong thiy xuat hién vong khiang khuan, diéu nay chiing t6 cic
hop chat khang khuan sau qué trinh sinh tong hop dugc tiét vao méi truong 1én men. Do vdy,
mdi trudng MT7 dugc chon dé nghién ctru mot sé yéu t6 anh huong t6i sinh tong hop chat
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khang khuan nhu: ngudn cacbon (tinh bot, glucose) va nito (pepton), pH ban dau, anh huong ctia
d06 thong khi....

3.2.1. Anh hudng ciia lirong tinh bét, glucose va pepton

Glucose da c6 anh huong manh dén qué trinh sinh tong hop chat khang khuan cta ching
HLD 3.16. Vi ndng d6 nghién ctru trong khoang tir 1 dén 15 (g/1), tai ndng do glucose 2,5 (g/1)
luong chét khang khuan sinh ra 16n nhét, tao vong vo khuan dat 19,4 (mm) (bang 4). Khi nong
do glucose >5 (g/1), luong khdng sinh khong nhirng khong tdng ma con giam, diéu nay hoan toan
phit hgp véi cic nghién ctru da cong bd 12 glucose s& anh hudng trc che nguoc dén sy sinh khang
sinh [11]. Khi nghién ctru anh hudng cua tinh bt den kha ning sinh téng hop chét khang khuén
cua chung HLD 3.16, két qua thu dugc cao nhét tai nong d6 tinh bot 15 (g/1) tuong tmg voi vong
v khuan 12 19,5 (mm). O ndng d6 tinh bot > 15 (g/1) hop chat khang khuan sinh ra c6 xu hudng
giam. Khi sir dung tinh bt 1am ngudn cacbon d ning cao kha nang sinh hop chat khang khuén
tir chung HLD3.16, két qua nay tuong ty v6i nghién ctru nang cao kha niang sinh hop chét khang
khuén cta chung S. avermitilis 14-12A [12].

Bang 4. Anh huong ciia ham lugng glucose, tinh bt va pepton dén kha ning sinh chat
khang khuén ctia chung HLD3.16.

Khdéi | Pudngkinh vong v6 | Khdi | Puongkinh vong vo | Khdi | Puong kinh vong vo
luong khuan (D-d, mm) luong khuan (D-d, mm) luong khuan (D-d, mm)
glucose | B.subtilis | E.coli | tinhbQt | B.subtilis | E.coli | pepton | B.subtilis | E. coli
(/) ATCC | ATCC | (& ATCC | ATCC | (g/I) ATCC | ATCC

6630 15224 6630 15224 6630 15224
1,0 16,1 14,3 5,0 12,1 13,2 2,0 20,1 14,5
2.5 19.4 16,5 10,0 17,2 17.5 4.0 21.3 17.6
5,0 18,3 16,4 15.0 195 172 6,0 20,2 14,6
7,5 17,4 16,2 20,0 12,7 14,6 8,0 20,3 14,1
10,0 17,1 15,1 25,0 11,3 13,2 10,0 20,5 14,6

Sau khi chon duoc ndng do tinh bot va glucose thich hop, dd nghién ctru anh hudng cua
ngudn pepton dén kha ning sinh tong hop chét khing khuan ciia ching HLD 3.16 v6i ham luong
trong khoang 2 - 8 (g/l), & néng d6 pepton 4 (g/1) lwong chat khang khuan thu dugc 16n nhat
twong tmg v4i vong vo khuan dat 21,3 (mm), khi tdng ham lugng pepton 1én luong khéng sinh
¢ xu hudng giam, day la két qua clia sy mat cin bang gitra ti 1¢ C:N, do vay nong do pepton 4
(g/1) da dugc chon. Két qua nay ciing tuong tu véi két qua nghién clru ning cao kha ning sinh
hop chit khang khuin cta chung Streptomyces sp.KGG32 [13]. Tuy nhién trong nghién ciru
nang cao kha ning sinh hop chat khang khuan cua chung xa khuin Streptomyces avermitilis
14-12A, ngudn nito thich hop 1a cao ndm men [12].

3.2.2. Anh hudng méi trieong nhan giong

Trong qud trinh 1én men khdng sinh, méi truong nhan giéng c6 anh hudng rat 16n va la
budc khadi dau cho qua trinh tong hop khang sinh v€ sau. St dung mdi trudng nhin giong giau
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chat dinh dudng sé& gitp cho cdc ching xa khuan ting nhanh sinh khéi, 1a diéu kién tién quyét
cho qua trinh sinh khédng sinh ¢ giai doan sau. Trong nghién ctru, ching t6i dd st dung cac mdi
truong Gause I, ISP 2, MT XK 1am mdi trudng nhan giéng. Pay 1a cdc méi truong gidu dinh
dudng, tao didu kién cho chung HLD 3.16 phat trién tot trude khi dugc dua vao 1€n men sinh
téng hop chat khang khuén. Két qua cho thdy khi nhan gidng trén méi truong ISP 2 chuyen vao
1én men luong chit khang khuan dugc sinh ra cao nhét twong mg véi vong v khuan dat 20,3
(mm) v&i chung vi sinh vat kiém dinh B. subtilis ATCC 6630 (hinh 4A), diéu nay cling tuong tu
nhu nghién ctru anh hudng mot s yéu té dén kha ning sinh rapamycin cua chung Streptomyces
hygroscopicus ATCC29253 [14].

3.2.3. Anh huong ciia ti 1é giong

Trong qua trinh 1én men cua chung xa khuan HLD3.16, ti 1¢ tiép giéng c6 anh huong manh
dén qud trinh sinh truéng va sinh téng hop chét khang khuan. Vi luong glong cdy vao moi
truong 1én men < 3 %, chung HLD3.16 sinh trudng va hoat tinh khang khuan thap hon so véi
khi 1én men co6 luong giong b sung 1a 4, 5 va 6 (%). Hoat tinh khang khuan thu duoc cao nhat
khi luong gidng tiép vao 12 4 (%) tuong Ung v6i vong vo khudn thu dugc ddi voi chung
B. subtilis ATCC 6630 12 20,5 (mm) (Hinh 4B). Két qua nghién ciru ciia ching tdi ciing twong tu
nhu trong nghi€én cfu thu nhidn rapamycin cta ching Streptomyces hygroscopicus

ATCC29253[15].
. 21 . 25
g 18 - g
= = 20 -
Bl 15 '—o‘
i - -
o g 12 o 2 15
=< 9 A E = 10 -
E2 6 Exa
ap 3 &0 >
E - £
= ] & o -
<2 Gauzel ISP2 1 2 3 4 3 o
NMO1 trong nhan giong Tv 1e tigp gidng (%a)
A B

Hinh 4. Anh huéng ciia mdi truong nhan gidng va ti 1¢ gibng dén kha ning sinh chat
khang khuan ctia chung HLD 3.16.

3.2.4. Anh huong pH ban dau dén qud trinh lén men

Nghién ciru dnh huéng ctia pH méi truong ban dau dén qué trinh sinh chat khang khuan
duoc thyc hién trong khoang pH 5 - 9, kha ning sinh chat khang khuin ciia chung HLD 3.16 cao
nhit ¢ pH 7,0 twong tng v&i vong khang khuan dbi véi chung B. subtilis ATCC 6630 dat 22,1
(mm) (hinh 5A). Khi pH mbi trudong >7,0 hoat tinh khang khuan gidm dan. Gi4 tri pH tb1 wu cho
sinh hoat chit khang khudn cta ching HLD3.16 thap hon gi tri pH cho 1én men thu hop chat
khang khuan ctia chung Streptomyces sp. KGG32 (pH 7,5) [13], va cao hon khi 1én men thu hop
chét khang khuén cuia chiing S. rimosus MY02 (pH 6,0) [16].

3.2.5. Anh hudng ciia d¢ thong khi
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Xa khuan 12 nhém vi sinh vat hiéu khi, ndng d6 oxy bd sung trong qud trinh 1én men s&
quyét dinh kha nang sinh truéng va sinh tong hop chit khang sinh [17]. Khi nu6i ching HLD
3.16 trén méi truong MT7 thay dbi thé tich moi trudng 1én men, da c6 anh hudng dén su khuéch
tan oxy khong khi vao mdi truong nudi, két qua nhan thiy véi luong méi truong 1én men chiém
10 - 15 % thé tich binh s& cho hiéu qua tong hop chét khang khudn cao nhat, twong tng véi vong
khang khuan dbi véi chung B. subtilis ATCC 6630 1a 20,5 (mm) (hinh 5B). Két qua nghién ctru
cua chuing tdi ciling twong trng v&i nghién ctru thu nhén rapamycin cua chung S. hygroscopicus
ATCC29253 [8].
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Hinh 5. Anh hudng ciia pH moi truong 1én men va do thong khi dén kha nang sinh
chat khang khuan cta chung HLD 3.16.

3.2.6. Bién dong ciia qud trinh 1én men sinh tong hop chat khdng khudn ciia ching HLD 3.16

Trong qué trinh 1én men chung HLD3.16 trén moi trudng va diéu kién di lya chon duoc,
chiing t6i da nghién ctru bién dong cac gid tri bao gom: pH, lugng duong khir, sinh khéi va hoat
tinh khdng khuan. Két qua cho thay, hoat tinh khdng sinh thu dwgc 16n nhat & thoi diém 108 gid
twong ung voi vong khang ching kiém dinh B. subtilis ATCC6633 1a 22,3 (mm) (hinh 6A) va
chung Asp. niger 114 1a 24,1 (mm) (hinh 6 B), sinh khéi dat gid tri 16n nhat & 84 gio. Hoat tinh
khang khuan cua chung HLD 3.16 cao nhét khi 1én men trong khoang thoi ~gian 84 - 108 gio, phu
hop véi mot s6 nghién ctru cho rang ddy 1a thoi gian thu nhan hop chit khang khudn tir cdc
chung Streptomyces sp. KGG32 [13].
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Hinh 6. Bién dong cic yéu td trong qua trinh 1én men sinh hgp chat khang khuan cua
chung HLD 3.16 trén mdi truong MT7.
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3.3. Dic diém chit khang khuén tir dich 1én men chiing HLD 3.16

dich chiét dugc trinh bay tai bang 5.

38

Téch chiét chat khang khun tir dich 1én men cia chung HLD 3.16 str dung 2 loai dung moi
n-butanol va 2- butanon. Két qua kiém tra kha ning trc ché cdc chung vi sinh vat kiém dinh cua

Bang 5. Hoat tinh khdng khuén cta dich chiét ching HLD 3.16.

Chung vi sinh vat kiém dinh DPudng kinh vong vo khuan (mm)
Chiét bang n-butanol Chiét bang 2- Butanol

Bacillus subtilis ATCC 6633 12,0 12,6
Bacillus cereus ATCC 21778 15,5 15,3
Escherichia coli ATCC 15224 12,1 16,0
Sarcina lutea M5 10,9 15,2
Alcaligenes faecallis 10,7 -
Salmonella typhy IFO14193 - -
Pseudomonas aeruginosa - -
Candida albicans ATCC 12031 - 8.3
Aspergillus niger 114 - 14,0

Chat khang khuén tir dich 1én men cia chung HLD316 dugc chiét tach bang 2 dung mdi va
do quang pho hap phu UV bing méy quang phd UV 1601 cia hiang Shimazu (hinh 7). Dinh hip
phu t6i da nam trong khoang budc séng 200- 400 nm (220, 260 va 258 nm), cho thdy c6 mot
luwong hop chét khéang khuén tuw nhién da duoc chiét ra tur dich 1én men. Hop chét khéng khuén
duoc hdp phu cuc dai tai budc séng 220 va 260 nm khi tdch chiét bang dung méi n-butanol (hinh
7 A); khi tach chiét bang dung moi 2- butanon thi phd hip phu cuc dai tai budc séng 258 nm
(hinh 7B). Nhu vay, trong dich 1&€n ctia ching S. autotrophicus HLD 3.16 c6 thé chira 1 hoac 2
loai hop chat khang khuan khdc nhau (két qua khong duoc trinh bay). Céc dir liéu quang phd cia
hop chat khéng khuan thu nhén tir dich 1én men ciia chung HLD 3.16 c6 nhiéu dic diém tuong
dong mot sd cac hop chat khang khuan duoc tich chiét tir dich 1én men cta cic ching xa khuan
Streptomyces sp. [3, 6, 11].

2.6

2.2 4

1.8 4 Chiang HLD 3.16

1.4 4

0.6 4

0.2

200 250 300

Wavelength (nm)

A

3.5

2.5 o

Chuang HLD 3.16

300 350 400

Wavelength (nm) B

Hinh 7. Ph hap phu UV cta chit khang khuan tir dich 1én men cua chung HLD3.16 dwoc

téch chiét béng n- butanol (A) va 2- butanon (B).
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4. KET LUAN

Tir cdc mau nudce, bun va dat thu thap ¢ viing ven bién Ha Long — Quang Ninh da phén lap
va tuyén chon dugc ching xa khudn HLD3.16 ¢6 hoat tinh khang khuén cao. Dua vao khéa phan
loai ISP dd xdc dinh ching HLD 3.16 c¢6 nhiéu diém tuong dong voi lodi Streptomyces
autotrophicus cua Takamiya va Tubaki (1956), dang ching aa-1-1; ISP 5011 nhom A-2, dat tén
1a S. autotrophicus HLD 3.16. Nghién ciru mot so yeu t6 anh hudng dén qud trinh 1én men chét
khéng khuan, xéc dinh dugc mdi trudng 1€n men thich hgp 1a (g/1): Tinh bét tan 15; glucose 2,5;
pepton 4; (NH4):SO; 2,5; CaCO; 2, pH 7; mdi truong nhan giéng 1a ISP2, ti 18 tiép gidng 4 (%),
thé tich dich nudi cdy/ thé tich binh 1a 10 %. Chiung HLD 3.16 tich lity sinh khoi cao nhit dat
4,76 mg/ml & 84 gid 1én men va chat khdng sinh cao nhat & 108 gid (duong kinh vong khang
khuén dat 24 mm véi ching kiém dinh A. niger 114). Dich sau 1én men dugc tich chiét bang n-
butanol va 2-butanon cho chat khang khuén c¢6 phd hip phu UV 16n nhit tuong tng tai budc
song 220, 260 va 258 nm.

Léi cim on. Cong trinh thudc dé tai “Nghién ctru tuyén chon cdc chat ¢6 hoat tinh khang sinh méi ding
cho muyc dich y dugc tur vi sinh vat bién Viét Nam ” (Cap Vién KH-CN VN).
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ABSTRACT

STUDYING ON MARINE ACTINOMYCETE STRAIN HLD 3.16 FROM THE COAST OF

VIETNAM FOR PRODUCING ANTIMICROBIAL COMPOUNDS

Nguyen Van Hieu, Nguyen Phuong Nhue, Vu Thi Hanh Nguyen, Phan Thi Hong Thao,

Pham Thanh Huyen, Phi Quyet Tien, Le Gia Hy"

Institute of Biotechnology, VAST

“Email: Legiahy@ibt.ac.vn

The actinomycete strain HLD 3.16 was isolated from marine sediments collected from Ha

Long Bay, Quang Ninh and classified into the genus Streptomyces. The morphological,
biochemical and physiological characters of strain HLD 3.16 conformed to the characteristics of
the species Streptomyces autotrophicus. Strain HLD 3.16 can produce some enzyme such as
amylase, cellulase, protease and exhibited both antibacterial activities against Bacillus subtilis
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ATCC 6633, Sarcina lutea M5, Bacillus cereus var. mycoides ATCC 11778, Escherichia coli
ATCC 15224, Escherichia coli PA2, Alcaligenes faecallis, Salmonella typhy IFO14193,
Pseudomonas auroginosa and antifungal activity against Candida albicans ATCC 12031,
Aspergillus niger 114. For producing high antimicrobial compounds, the strain was grown in
medium containing (g/1): soluble starch 15; glucose 2,5; pepton 4; (NH4)>SO4 2,5; CaCOs3 2. The
favourable conditions for antimicrobial compound production by the strain HLD 3.16 was
established as pH of 7.0-7.5, temperature of 30°C, precultured supplement of 4,0% (v/v), volume
of medium in shaking flask of 10% (v/v) and harvested time at 108 hours of cultivation. The
crude antibiotic extracted from culture broth using n- butanol and 2-butanon were absorbed at
wavelengths of 220, 260 nm and 258 nm, respectively.

Keywords:  Antimicrobial activity, biological characteristics, marine actinomycetes,
Streptomyces autotrophicus
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